L-Arginine uptake and metabolism following in vivo silica exposure in rat lungs.
Pulmonary inflammation increases nitric oxide (NO) production via inducible nitric oxide synthase (iNOS). This study was performed to determine some of the factors that affect the availability of the NOS substrate, L-arginine (L-arg), in the intact lung subjected to silica-induced inflammation. Nitrate production, as an index of NO production, was significantly greater in silica-exposed lungs (53.5 +/- 12.1 nmol/90 min) compared with controls (22.5 +/- 5.1 nmol/90 min, P < 0.05). This was accompanied by greater (P < 0.0001) 90-min [(3)H]L-arg uptake (62 +/- 3% control, 82 +/- 1% silica), a significantly (P < 0.005) increased permeability-surface area product for L-arg (0.28 +/- 0.05 ml/min control, 0.63 +/- 0.07 ml/min silica), and a significantly (P < 0.001) increased urea production (1.16 +/- 0.08 micromol/90 min control, 1.77 +/- 0.06 micromol/90 min silica). There was no difference in eNOS protein between groups and eNOS mRNA was not detectable in either group, whereas silica exposure resulted in the appearance of both iNOS protein and mRNA. Silica exposure increased CAT-1 and CAT-2 mRNA approximately 8-fold compared with controls. We conclude that the increase in NO production in silica-exposed lungs was associated with increased L-arg uptake from the vasculature, presumably resulting from increased CAT-1 and CAT-2, and by increased L-arg metabolism via arginase.